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Make clever use of the Clipboard 


By Harry Baggen 


Practically all PCB layouts that have been printed in this magazine are 
currently also available on the Elektor Electronics website in pdf-format. 
Using these, it is easy to make a printout on film in order to expose and 
etch a PCB yourself. Unfortunately, printing the image at the correct size 
is often problematic to say the least. That’s why we give a number of 
useful tips and hints in this article so that you can print the PCB layout at 
the correct size and in the right place on paper or film. 


Practically all PCB layouts that are printed in 
Elektor Electronics are currently also avail- 
able on our website in the form of pdf (Acrobat 
Reader) documents. With these it is easy to 
use your printer to make a printout on film 
and subsequently use this to expose and then 
etch a PCB. 

For some time now, we have been 
providng both the normal and reflected (mir- 
ror-reversed) images of the layout in the pdf 
file. This enables you to choose which one is 
best for your particular application. It is usu- 
ally best if the printed side faces the PCB to 
obtain the sharpest image when making the 
exposure. You will need to use the reflected 
image for this. In addition, the paper size in 
the pdf-file is matched to the PCB size. This 
means that PCBs larger than A4-size will not 
be split across multiple pages. 

A significant benefit of using the pdf-for- 
mat is the fact that the PCB layout is stored 
in a (Acrobat proprietary) vector format. The 
result is a file of minimal size but with opti- 
mum sharpness of the PCB traces. Unfortu- 
nately there are very few programs that can 
handle this format, so that exporting the lay- 
out for manipulation using another program 
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is not all that straightforward. 

Many readers appear to have dif- 
ficulties when printing these files: 
the PCB is not printed at the correct 
size or turns up in the wrong place. 
Especially with expensive film, it is 
wise to make the best possible use 
of any all available material. So don't 
print both (normal and mirrored) lay- 
outs and not in the middle of the film 
(the default settings in Acrobat 
Reader). That is why we have col- 
lected a number of tips that should 
enable you to produce a good print- 
out with a minimum number of addi- 
tional resources (that is, without 
additional programs). 


Selection 


Everything normally starts with a 
version of Acrobat Reader, because 
that is what you will need to use to 
open the downloaded file. We will 
assume that most readers will be 
using version 5 of this program by 
now (available on the Elektor Elec- 


tronics annual CD-ROM or from the 
Adobe website, www.adobe.com). 
After opening the file, the two lay- 
outs will appear on the screen. Typ- 
ically you will need only one of 
these layouts. First adjust the zoom 
size in Acrobat Reader so that the 
desired layout can be seen in its 
entirety in the window. Activate the 
Graphics Select Tool in the centre of 
the toolbar by clicking on it with the 
mouse. The cursor changes into a 
cross-hair pointer. We can now 
select one of the two layouts by 
positioning the mouse just outside 
a corner of the desired layout, 
pressing the left mouse button and 
selecting the entire layout while 
keeping the mouse button pressed. 
When you release the mouse but- 
ton, a dashed outline becomes visi- 
ble around the layout (Figure 1). 
You can now print the selected lay- 
out using Acrobat Reader or copy 
the layout to another program using 
the clipboard for further manipula- 
tion or printing. 
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Printing 


We will first describe the process of 
printing from within Acrobat Reader. 
The details of the print options are 
strongly dependent on the actual 
printer driver that you are using, so 
we will only describe the options 
available from within Acrobat 
Reader. Click on File/Print. The 
printer independent print menu of 
Acrobat Reader will pop up (Fig- 
ure 2). In the preview window you 
will see how the printer will print 
the selected layout. Make sure that 
the options Shrink oversized pages to 
paper size and Expand small pages 
to paper size are turned off, other- 
wise the layout will not be printed at 
the correct size. It is better if Auto- 
rotate and center pages are turned 
off as well. 


When a selection has been made 
(like the one we just did) Acrobat 
Reader will always print it at the 
centre of the paper or film. If you 
would prefer to have the printout 
appear off to one side on the page 
then you can experiment by select- 
ing a different paper size in the 
printer-driver. Select, for example, A6 
while you have A4 film loaded in the 
printer (this trick may not work with 
all printers). 


It is a good idea to make a few 
test printouts on cheap paper 
before loading the printer with 
expensive film. Also check that the 
size of the printed layout is correct 
(compare with the layout in the 
printed magazine). 


Via the clipboard 


A second method offers somewhat 
more possibilities. Here we make 
use of picture editing software that 
may already be present on your com- 
puter and allows the positioning of 
an image on the page to be adjusted 
manually. Examples are Paintshop 
Pro, Picture Publisher or the well- 
known word-processor Word. We 
copy the section via the clipboard to 
Word or the image editor. 

When a copy is made using the 
clipboard, the selected (vector) lay- 
out will automatically be converted 
to a pixel format and this results in a 
resolution that is too low to produce 
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ble to copy selections that are only partially 
visible on the screen. After we have selected 
the desired layout as previously described, 
we zoom the image size in Acrobat Reader to 
400 or 500% (or even bigger). Only a small 
part of the layout is visible at this point, but 
that doesn’t matter. Now make a copy to the 
clipboard by using Edit/Copy (or Ctrl-C on 


a good (without ragged edges) print- 
out when using another program. 
Normally only the selection that is 
visible on the screen can be copied 
to the clipboard, but then you are 
restricted to the pixel size of the 
monitor. This does, however, not 
apply to Acrobat Reader! It is possi- 
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the keyboard). You can then paste the layout 
into Paintshop Pro, for example, using 
Edit/Paste as new image or Word (Edit/Paste). 
You can then print the image using that pro- 
gram. 


When using Paintshop Pro, the File/Page 
Setup (Figure 3) options first have to be 
adjusted to where exactly on the page you 
want the layout to appear. In addition, you 
have to make sure that the PCB will be 
printed at the correct scale. If you used a 
magnification of 400% then you will have to 
reduce the printout to 1/4th of true size, and at 
500% to 20%. Once everything has been cor- 
rectly adjusted you can make the printout. 
The extra step of the image editor has the 
advantage that you can make small changes 
to the PCB, such as deleting a connection or 
moving a trace. It is true that this has to be 
done at the pixel level, but as a result of the 
large magnification the final printout will still 
be nice and sharp. 


In Word we need to take a slightly differ- 
ent approach. Once the layout is placed on a 
blank page via the clipboard, we first click to 
select the illustration. Then click with the 
right mouse button and select Format Picture. 
Under Size, (see Figure 4) you can now select 
the desired scale (depending on the magnifi- 
cation selected in Acrobat Reader, 25 or 20% 
respectively, and make sure that Lock aspect 
ratio is selected). Also ensure that In front of 
text under the Layout tab is selected. The lat- 
ter enables you the place the illustration in 
any arbitrary place on the page, using the 
mouse. You can now print the page. Note that 
Word does not accept fractional percentages, 
but you are able to adjust the dimensions 
exactly. 


With one of the methods described above, 
it should be possible for you to print a PCB 
layout in exactly the right place on a piece of 
paper or a sheet of film. 


Two more tips before we conclude. Firstly, 
large PCB layouts that do not fit on one A4 
sheet can often be printed by selecting Let- 
ter-size paper (slightly wider than A4) or by 
creating a user-defined (custom) paper size. 
For this purpose, cut an A3 sheet by hand to 
the desired dimensions and place it in the 
paper tray of the printer. Secondly, PCB lay- 
outs of older articles are only shown in their 
normal orientation. If the printer driver does 
not offer the option of mirror printing of the 
image, then this function is almost certainly 
available in the image editing software 
(Paintshop Pro: Image/Mirror). 
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Screen resolution 


In some of our experiments it appeared that some programs take the screen res- 
olution into account and others do not. It can happen that a layout that has been 
enlarged in Acrobat Reader by 400% and subsequently is reduced to 25% in 
Word does not have the correct dimensions. In that case you will have to do a lit- 
tle experimentation in order to determine the correct reduction factor. You only 
need to do this once, because once you know this, you can simply use it again on 
future occasions. The error is often the difference between the screen resolution 
of 96 and 72 dpi, that is, a factor of |.33. Fortunately, when using Word, you can 
also enter the exact dimensions directly, but you will have to take into account 
any extra white space that you may have selected in Acrobat Reader. 
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